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Extra-adrenal pheochromocytomas are called paragangliomas.
Most of these tumors are located in the abdominal sympathetic
ganglia, including the organ of Zuckerkandl adjacent to the
abdominal aortic bifurcation. Most patients present with parox-
ysmal hypertension accompanied by headaches, sweating, palpi-
tations, and facial ﬂushing. A diagnosis can be made if elevated
levels of serum catecholamines and urine vanillylmandelic acid
(VMA) are measured. Detection and localization are essential
before surgical resection. Computed tomography (CT) andmagnetic
resonance imaging (MRI) have good sensitivity for detecting and
locating paragangliomas.
2. Case report
A man who was 29 years of age had recently been complaining
of headaches and chest tightness. He visited another hospital
where his systolic blood pressure measured up to 200 mm Hg. He
had also experienced similar episodes a few years previous, which
had spontaneously resolved. Serum VMAwas checked and found to
be 19.81 (normal value, 1.0w7.0) mg/24 hour. CT of the abdomen
was done which revealed a heterogeneous intense contrast-
enhanced tumor measuring about 4 cm in diameter adjacent to
the bifurcation of the abdominal aorta (Fig. 1), and normal bilateral
adrenal glands; a paraganglioma of the organ of Zuckerkandl was
the impression. Then, he visited our hospital, and admission was
recommended for surgical excision of this tumor. After admission,
a physical examination revealed normal ﬁndings except for high
blood pressure, while laboratory examinations revealed normal
ﬁndings except for high serum norepinephrine of 720 (normall Hospital, 201 Shih Pai Road,
ciation. Published by Elsevier Taiwvalue, 95w446) pg/mL and high urine norepinephrine of 117.2
(normal value, 10w 80) mg/24 hour. MRI of the abdomen revealed
a soft-tissue mass measuring about 3.7  3.3 cm adjacent to the
bifurcation of the abdominal aorta that showed intermediate
signal intensity (SI) on T1-weighted images, heterogeneous high
SI on T2-weighted images, and intense enhancement on contrast-
enhanced T1-weighted images (Fig. 2), and normal bilateral
adrenal glands; they were compatible with a paraganglioma of the
organ of Zuckerkandl. The tumor was surgically excised, and the
pathologic report revealed a paraganglioma. After the operation,
the patient’s blood pressure returned to normal, and the post-
operative course was smooth. The patient was discharged, and
outpatient clinic follow-up was recommended.Fig. 1. Axial contrast-enhanced computed tomography scan showing a heterogeneous
intense contrast-enhanced soft-tissue mass measuring 4 cm in diameter adjacent to
the bifurcation of the abdominal aorta (arrow).
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Fig. 2. (A) Axial unenhanced T1-weighted magnetic resonance (MR) image showing a 3.7  3.3-cm intermediate signal intensity (SI) soft-tissue mass adjacent to the bifurcation of
the abdominal aorta (arrow); (B) axial unenhanced T2-weighted MR image showing heterogeneous high SI of this soft-tissue mass (arrow); (C) axial contrast-enhanced
T1-weighted MR image showing intense contrast enhancement of this soft-tissue mass (arrow).
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Pheochromocytomas are catecholamine-releasing tumors of
the adrenal medulla. About 10% of pheochromocytomas are extra-
adrenal and are called paragangliomas. Paragangliomas can be
found in locations from the carotid body to the pelvic ﬂoor, and
most of them are located in the abdominal sympathetic ganglia,
including the organ of Zuckerkandl adjacent to the abdominal
aortic bifurcation.1 Most patients present with paroxysmal
hypertension accompanied by headaches, sweating, palpitations,
and facial ﬂushing. But approximately 10% of pheochromocytomas
and paragangliomas are incidentally discovered by imaging
examinations that are performed to evaluate patients with unre-
lated symptoms.2,3 If a pheochromocytoma or paraganglioma is
suspected, a diagnosis can be made by measuring elevated levels
of serum catecholamines and urine-related metabolites (meta-
nephrines or VMA). Detection and localization are essential before
surgical resection of a pheochromocytoma or paraganglioma. CT
and MRI have good sensitivity for detecting and locating para-
gangliomas.4e8 Unenhanced CT reveals a well-deﬁned soft-tissue
mass and marked contrast enhancement after intravenous
administration of iodine-containing contrast medium. On MRI,
it is typically seen as a mass lesion with a high signal on
T2-weighted sequences and contrast enhancement on contrast-
enhanced T1-weighted sequences.8e11 Paragangliomas or meta-
static paragangliomas can be detected by I-123 metaiodobenzyl
guanine or 6-[18F]-ﬂuorodopamine positron emitting tomog-
raphy.4,8 A biopsy is not strongly recommended due to the
potential for a hypertensive crisis. Treatment is through surgical
excision.Conﬂicts of interest statement
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